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I. Background and Objectives

Issue Being Addressed and Rationale for Monitoring the American Peregrine Falcon
(Falco peregrinus anatum)

Extensive population declines caused by the eggshell thinning effects of DDT
metabolites led to the listing of the American Peregrine Falcon (hereafter, Peregrine
Falcon) under the Endangered Species Act of 1973. Recovery efforts, including the
banning of DDT as well as captive breeding and release, resulted in the formal delisting
of this species in August of 1999 (Mesta 1999). Section 4(g)(1) of the Endangered
Species Act requires a post-delisting monitoring period of at least 5 years for species
removed from the list. In 2003, the U.S. Fish and Wildlife Service (USFWS) released its
peer reviewed Plan for fulfilling this requirement, titled, Monitoring Plan for the
American Peregrine Falcon (U.S. Fish and Wildlife Service 2003).

The Peregrine Falcon breeds throughout the Colorado Plateau, and occurs in 10 of the 16
Northern Colorado Plateau Network (NCPN) park units - Arches N.P., Black Canyon of
the Gunnison N.P., Bryce Canyon N.P., Canyonlands N.P., Capitol Reef N.P., Colorado
N.M, Curecanti N.R.A., Dinosaur N.M., Natural Bridges N.M., and Zion N.P.
Monitoring of Peregrine Falcon populations is a high priority for the overall NCPN, and
is included in the NCPN conceptual model as an at-risk Focal Taxa. In an ecosystem
context, the Peregrine Falcon is a top trophic-level predator. Preserving ecosystem
integrity, in part, requires maintaining a functional trophic structure. Additionally, public
interest in the species together with federal law are motivaters to ensure that populations
are recovering, and to document park-level populations in need of special conservation
efforts.

Historical Development of Peregrine Falcon Monitoring in NCPN Park Units

Since the listing of the Peregrine Falcon in 1973, inventory and monitoring of the
Peregrine Falcon has been ongoing at various intensities in 10 of the 16 NCPN park units
(listed above). No detailed, standard protocol for monitoring the Peregrine Falcon
existed in earlier years for park units in this region. However, beginning in the late 1980s
NCPN personnel generally followed protocols developed by researchers in Alaska (Skip
Ambrose, pers. comm., 2004). These protocols were adopted and, for the most part,
continue to be used by researchers in the NCPN park units (Mike Britten, pers. comm.,
2004). This protocol is hereafter referred to as the NCPN protocol.

The USFWS Monitoring Plan and NCPN Participation. The USFWS Monitoring Plan for
the American Peregrine Falcon (hereafter, the USFWS plan) requires the monitoring of a
randomly selected sample of territories every three years in each of four regions of the
original Peregrine Falcon recovery effort (U.S. Fish and Wildlife Service 2003). Regional
results will be used to infer nation-wide trends and to compare against criteria identified
in the USFWS plan. The primary objective of the USFWS plan, within each region, is to
detect changes in three key parameters: territory occupancy, nest success, and
productivity. A contaminant monitoring component is included in the USFWS plan for a
variable subset (two) of the recovery regions. NCPN park units are in the Rocky
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Mountain Peregrine Falcon Recovery Region. This region was not initially included in
the national USFWS plan for monitoring contaminants. It may be chosen in future
sampling years.

Ninety-six territories in the Rocky Mountain Peregrine Falcon Recovery Region were
randomly selected for population monitoring in 2003. Of these 96 territories, 12 occurred
within NPS units (6 sites in Zion, 1 site each in Canyonlands, Black Canyon of the
Gunnison, Bryce Canyon, Capitol Reef, Mesa Verde, and Dinosaur). Most of the known
territories in NCPN park units are not included in the national monitoring effort.

The USFWS protocol for monitoring the three key parameters is consistent with past
monitoring methods within NCPN park units, with exceptions. The USFWS plan departs
from standard raptor monitoring protocol in terms of the age at which nestlings are
counted in determining nest productivity. The USFWS plan calls for counting nestlings
at 28 days, whereas standard raptor monitoring protocol counts nestlings at 80% of
fledging age (34 days) (Pendleton et al. 1987). This standard has been used in previous
NCPN monitoring efforts. Also, the USFWS Plan monitors substantially fewer territories
in NCPN park units than what park staff historically have monitored.

NCPN Protocol for Monitoring the American Peregrine Falcon. The NCPN protocol will
provide data required by the USFWS monitoring plan, but will also be expanded in scope
to provide more detailed information on Peregrine Falcons in NCPN park units. The
USFWS plan encourages continued monitoring of Peregrine Falcon territories outside of
those selected by the program, and will actively seek these data to incorporate into its
national trend analysis. The NCPN protocol uses survey methods previously used in
Alaska and NCPN park units.

The NCPN Inventory and Monitoring program is not directly involved in monitoring
Threatened Endangered and Sensitive (TES) vertebrate species. The role of the NCPN
monitoring program is to develop and update protocols for TES vertebrates, and to
distribute protocols to parks upon request. Individual park units are responsible for
obtaining funding for, and conducting TES vertebrate monitoring. Overall guidance and
data management support will be provided by the NCPN, if requested.

Measurable Objectives
There are three objectives for the Peregrine Falcon monitoring program:

1. Determine annual status and trends in territory occupancy of Peregrine Falcons
2. Determine annual status and trends in nest success of Peregrine Falcons
3. Determine annual status and trends in productivity of Peregrine Falcons

Associated sampling objectives are undetermined at this time. The USFWS protocol is
designed to achieve an 80% probability of detecting a decline of 12.5 percentage decline
in territory occupancy and in nest success after the first sampling occasion (3-yr interval)
with a Type | error of 10%. Before adopting this standard, an assessment of the historical
variation in Peregrine Falcon populations is needed to determine the level of change for
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all three key parameters that should receive attention and management action. Upon
completion of this assessment, recommendations will be incorporated into this protocol.

I1. Sampling Design

The USFWS plan specifies a sampling design based on a list of territories known to have
been used between 1999 and 2002. Territories used before or after these years are not
included. Territories to be surveyed were randomly selected from this list of known
territories. Only 12 of the selected territories were located in NCPN units for the initial
year of sampling (2003). Another random draw from the above list of known territories
may be used to identify the second round of sampling (2006).

The sampling design of this NCPN protocol deviates from the USFWS plan, but follows
the sampling strategy used in prior NCPN and Alaska surveys. This approach focuses on
index study areas rather than only known territories. Index study areas are fixed stretches
of rivers or cliffs which will be identified in park units with nesting Peregrine Falcons.
All known and potential territories should be surveyed annually within these areas. The
frequency of surveys, and size of areas surveyed will ultimately depend on the available
funding.

Rationale for Selecting This Sampling Design

The approach of surveying index areas rather than specific territories is favored by NCPN
for several reasons. By completely re-surveying an established study area annually, new
territories will be discovered which will provide information about the continuing
recovery of Peregrine Falcons. The USFWS protocol has a potential bias by not looking
at poor quality or infrequently used territories. Thorough surveys of index study areas do
not have this bias; all potential territories, regardless of quality or use, are surveyed
annually. This is important because low quality, seldom-used territories are the ones
most likely to be vacated as a result of population decline. Thus changes in population
parameters may be detected sooner when surveying a given area rather than only known
territories. Additionally, pairs which move to a new cliff face will more likely be found
by a complete survey of a study area, thus improving estimates of percent occupancy.
Moreover, since observers are able to spend more time in one study area, compared to
traveling to widely dispersed nest territories, more detailed information is acquired on the
local population in the index area.

It is likely that these index areas can be used to infer trends across the NCPN. Using
index areas as representative units of a larger local population was proposed in the
Peregrine Falcon Recovery Plan, Alaska Population, and has proven effective in Alaska
(U.S. Fish and Wildlife Service 1984). Dr. Dave Payer reviewed 10-15 yrs of survey
data for six rivers in interior Alaska (Payer, pers. comm., 2002). In this review, survey
data from either of two rivers selected by the Peregrine Falcon River Plan as index study
areas (the upper Yukon and Tanana rivers) were shown to accurately represent survey
data from all of the other rivers. The ability to make inference to the NCPN population
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from index areas within an individual park is untested at this time. However, data from
NCPN index study areas will be compared with regional trends assessed by the USFWS
plan to determine this ability. It should be noted that the need to provide inference across
the NCPN is not absolutely critical. This is because park units are included in the
USFWS sample, and regional-trend analyses will result from this national effort.

Site Selection

Index study areas for NCPN parks will be selected after a review of historical data, and a
discussion of feasible index areas (relative to access). Surveys will not be limited to
known nesting territories; rather all potential nesting territories in the study area will be
surveyed. This method incorporates an element of inventory into the monitoring plan.
That is, investigators will stop every mile within suitable habitat and spend a minimum of
4 hours searching for evidence of occupancy by Peregrine Falcons.

Population being Monitored

Both the USFWS plan and this protocol call for monitoring Peregrine Falcons nesting in
park units of the NCPN. Although some Peregrine Falcons winter in these units, it is not
known if these same individuals breed in these units. Thus, surveys are limited to
Peregrine Falcons nesting in NCPN park units.

Sampling Frequency and Replication

Sampling intensity of this NCPN protocol differs from the USFWS plan. Sites selected
by the USFWS plan are monitored once every 3 years, over the course of a 13-year
period (see USFWS plan Methods section C [Frequency and Duration of Sampling],
section D [Sample Size]). This NCPN protocol recommends annual surveys, with a
minimum of three visits per study area. Annual surveys provide more accurate data than
the intermittent (once every three years) surveys required by the USFWS. The extent and
intensiveness of annual surveys will ultimately depend on available funding. The
number of known and potential territories to be surveyed in the NCPN will be determined
after a thorough review of historical survey data. Specifically, historical variance in
measures will dictate initial estimates of sample-size needs to achieve the sampling
objectives. Over the course of long-term monitoring, power analysis of contemporary
observations should be performed to determine necessary adjustments to sample sizes.

I11. Field Methods

Field Season Preparations, Field Schedule, and Equipment Setup

Before beginning the field season, observers should review this entire protocol, including
all of the SOPs, the American Peregrine Falcon Rocky Mountain/Southwest Region
Population Recovery Plan (USFWS 1984), the USFWS Plan (Appendix A), Colorado
Division of Wildlife Field Protocol (Appendix 4 of Craig and Enderson 2004), and the
other references listed at the end of this document. The observer should pay special
attention to the tasks described in SOP #1, Before the Field Season and SOP #2, Training
Observers. Equipment and supplies listed in SOP #1 should be organized and made
ready for the field season, and copies of the field data forms in SOP #5, Conducting the
Peregrine Falcon Survey, should be made on acid-free, water-proof paper.
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General sampling times and logistics should be organized prior to the start of each field
season. However, flexibility is needed in scheduling sampling trips because of
unpredictable weather.

Conducting the Survey

Detailed instructions on conducting the survey are provided in SOP #5. Surveys usually
involve 2-4 visits to potential habitat or a known territory during the breeding season to
ascertain territory status and productivity of active nests. Each visit may require up to 4
hours of observation to determine status of the territory. In most cases, activity such as a
nest exchange, feeding, hunting, or flight will occur during a four-hour period. No loud,
explosive devices should be used to flush birds from nests or perches; recorded
vocalizations may be used to elicit responses from territorial birds. Conducting surveys
during high winds or in heavy rains should be avoided as these conditions may hamper
survey efforts.

Peregrine Falcon surveys can be accomplished with either one or two observers. Two
observers are recommended, because observers can follow two different birds, one of
which might go to the eyrie. All observers shall review appropriate literature on
Peregrine Falcons, their behavior during the nesting season, and survey techniques.

Field notes and data forms are used during each visit to record falcon activity, which
result in a seasonal summary of the status of the territory. In addition, photographs or
sketches of the nest ledge are collected, UTM coordinates of the territory are determined
(see SOP #3), and maps may be used to mark the location of important features of the site
(see SOP #4).

NCPN park units are not in the region selected for contaminant monitoring. However, the
region may be chosen by USFWS for contaminant monitoring in the future. As an
anticipatory measure, the USFWS protocol for collection of samples for measuring
contaminants in Peregrine Falcons is included as SOP #6.

At the end of the field season, equipment should be stored appropriately, summary
information for each territory visited must be verified, and data and reports must be
deposited or distributed to the USFWS coordinator, NCPN data manager, and the
designated Principle Investigator (see SOP #9).

IV. Data Management

NCPN data-management procedures are detailed in SOP #7.

Overview of Database Design

Peregrine Falcon survey data are entered into a standardized database designed to
accommodate all data noted on the Raptor Observation Record Card and the Raptor Eyrie
Record Card. The database conforms to Natural Resource Database Template standards
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established by the Inventory and Monitoring Program. The database accommodates data
collected for existing territories as well as potential habitat, and allows the tracking of
negative results if no birds are observed. The database provides tables for bird activity,
nest location and description, and associated habitat. Users also enter details on photos
taken, which allows automated linking of images (both photographs and scanned sketches
of nest locations and birds) to the associated territory or site.

Each park unit participating in monitoring Peregrine Falcons maintains this database and
provides an end-of-season copy of the verified and validated database, and electronic
versions of any related images, to the NCPN Data Manager. Database copies are also
maintained at the park level.

NCPN Inventory and Monitoring Data Manager
Margaret Beer

c/o Colorado National Monument

Fruita, CO 81521

Phone: (970) 858-3617 ext. 322

Fax: (970) 858-1711

E-mail: margaret_beer@nps.gov

Data fields in the NCPN database include monitoring data as required in the national
USFWS monitoring plan, and these data will be provided to the USFWS regardless of
whether the territories were included in the national random sample. A report form in the
database will output data in the necessary format. USFWS Plan data forms for territories
in the national random sample, as well as data from the Raptor Observation Record Cards
for all other territories, should be sent to the following state contacts:

Zion N.P., Bryce Canyon N.P., Capitol Reef N.P.:
Southern Region Wildlife Manager, UDWR

Keith Day

1470 North Airport Road

Cedar City, UT 84720

435-865-6120

Canyonlands N.P., Natural Bridges N.M., Arches N.P.:
Southeastern Region Wildlife Manager, UDWR

Bill Bates

475 West Price River Dr, Ste C

Price, UT 84501

435-636-0262
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Black Canyon of the Gunnison N.P., Colorado N.M., Curecanti N.R.A., Dinosaur
N.M.:

State Cooperator — Colorado

Brent Bibles, Ph.D.

Colorado Division of Wildlife

317 W. Prospect Road

Fort Collins, Colorado 80526

970-472-4307 office

970-420-6215 cell

brent.bibles@state.co.us

Data Entry, Verification, and Editing

A user guide accompanies the database; however, the project leader makes certain that
persons performing data entry understand how to use the database and follow the
protocols. Quality control routines are built into the database to the maximum extent
possible so that validation of certain data fields will occur at the time of data entry.

The primary goal of data entry is to transcribe the data from paper records into the
computer with 100% accuracy. Data verification occurs immediately after data entry,
when data printouts are compared against the original field forms and errors corrected
immediately. While some data validation routines are automated to detect logic or range
errors, a project specialist is also responsible for reviewing the data for content or context
errors.

Metadata Procedures

Each table, field, query, form, and report in the database is defined and documented. In
addition, information on data manipulations and the status of data verification and
validation is recorded by the users in a data management log table.

Each park will complete and maintain an Inventory and Monitoring Dataset Catalog
record for the project and the database, and will update the record contents annually. A
copy of the updated record will be provided to NCPN.

Data Archiving Procedures

Digital data are archived in their native database format at the end of each field season
after all data have been entered, verified, and validated. A complete copy of the database
in its native database format is also archived whenever the database version changes.
These version archives are supplemented by a platform-independent copy of the database
files in ASCII format, which is created using the Access_to_ASCII utility developed and
provided by NCPN. All archived files are designated as read-only.
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All files, both active and archival, are required to be stored on a secure server or hard
disk with regular backup routines that include an off-site storage rotation. CDs or DVDs
are not considered acceptable for long-term archiving because of the potential for media
failure.

Field forms and photographic prints or slides are irreplaceable resources that must be
managed so that their quality and integrity are maintained long-term. Copies of these
materials are used for project binders that are regularly used or referenced, while
originals are accessioned into park archives for permanent storage and care.

V. Analysis and Reporting

NCPN Park Unit Analysis and Reporting

Annual Reports. Standard survey parameters should be reported following each field
season. A report in standard NCPN scientific format, described in SOP #8, should be
prepared, and include, at a minimum:

1. Number of occupied territories

2. Number of successful pairs

3. Number of fledglings per territorial pair
4. Number of fledglings per successful pair

Park units may use the following sections of the USFWS plan for parameter definitions,
or as guidelines for the type of information to report (definitions are also provided as
Attachments in SOP #5):

USFWS Plan, Methods Section A. Parameters and Definitions
USFWS Plan, Methods Section E. Analyses
USFWS Plan, Appendix F: Calculating Territory Occupancy and Nest Success

An electronic copy (on a CD) of the survey data, including territory summaries, digitized
maps, photographs or sketches of nest sites should be included with the hard-copy of
annual reports, maps, or sketches. The Principal Investigator is responsible for the
safekeeping and organization of the data sheets, and ensuring that data are entered into
the park unit database (see SOP #7 - Data Management) or that copies are sent to the
appropriate state cooperator for the USFWS monitoring program, if appropriate. The
Principal Investigator also should provide a copy of the report and associated data to the
NCPN data manager for archiving.

Data Analysis. Analysis of Peregrine Falcon population trends should be conducted after
3-5 years of monitoring, and potentially every year thereafter. There are two options for
analyses. Trends analyses may be conducted at the individual park unit if numbers of
territories and observations are sufficient for a statistically meaningful assessment. It is
most likely that limited sample sizes will require data to be combined from all park units
for trend assessments. Also, the latter is more in-line with the regional-based
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assessments by the USFWS. In both cases, trends in the three key parameters (territory
occupancy, nest success, productivity) will be evaluated using standard regression
methods (e.g., Nur et al. 1999), as described in SOP #8. For each parameter, trends will
be determined by regressing the parameter values on time and determining the
significance of the slope coefficient. Analyses of the data combined among park units
may evaluate park-level trends or sub-regional trends (i.e., southern park units vs.
northern park units) using dummy-variable analyses (Kleinbaum and Kupper 1978). The
ability to perform such analyses will, of course, depend on overall sample size and the
number of park units monitoring Peregrine Falcon. Bayesian analysis offers numerous
advantages to frequentist approaches, especially where the lack of measurement precision
detracts from deriving significant trends (Wade 2000). The utility of Bayesian analysis in
trend assessments of the three monitored parameters for Peregrine Falcon is encouraged.
Where applicable, Bayesian analysis will be standardized, as much as possible, and
procedures will become part of this protocol (i.e., included in SOP #8).

A re-evaluation of sampling effort relative to the variability of parameter measures
should be performed every 3-5 years using standard power-analysis methods. This
ensures that sample-size needs are being met relative to the sampling objectives (stated
above). The logic and utility of power analysis are summarized in Nur et al (1999). PC-
based programs for conducting power analysis will be provided by the NCPN upon
request.

Trend assessments at the park level should be included with the annual reports. The
standard reporting format for analytical assessments should be followed. That is, reports
should include a description of the analyses performed, and an interpretation and
discussion of the results.

Trend assessments with data combined among park units will be conducted, upon
request, by the NCPN Ecologist. A network-wide report will be produced that will
include a summary of the data from participating park units, and interpreted results of
trend assessments. Trend-assessment reports will be distributed to participating park
units and the NCPN data manager for archiving.

USFWS Plan Analysis and Reporting

Data analysis and reporting of results will be conducted by the USFWS for territories
sampled in the USFWS Plan. This will also include data from territories sampled outside
of the USFWS Plan framework, when possible. Triennial reports will be issued by the
USFWS. These triennial reports will include data summaries and analyses, suggestions
for improvement of the sampling protocol or the plan, and an assessment of the need for
possible re-listing. Reports will be posted on the world wide web, and available in
printed form, by March of the year following surveys. Reports also may be produced
between official sampling years.
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V1. Personnel Requirements and Training

Project Implementation

The NCPN park unit requesting this protocol will designate a Principal Investigator (PI)
as the lead on this protocol. The PI will be responsible for implementing the monitoring
protocol, and will interface with NCPN Ecologist to insure that protocols are followed
and survey data are managed appropriately. Observers will conduct the field work, and
perform data entry, data management, analysis, and report writing. For trend assessments
at the park level, either an observer or the Pl should be responsible for data analysis and
reporting. Network-wide trend assessments likely will be conducted by the NCPN
Ecologist, who will be responsible for all aspects of analysis and reporting. The role of
the USFWS National and Regional Coordinators of the Peregrine Falcon Monitoring
plant is outlined in the Implementation Section of the USFWS Plan. Rob Hazlewood is
the coordinator for the region that includes the NCPN; Michael Green is the National
Coordinator (see below).

USFWS Region 6 Coordinator
Rob Hazlewood
USFWS, Ecological Services
Montana Field Office
100 North Park, Suite 320
Helena, Montana 59604
406-449-5225 ext.211
Fax 406-449-5339
Rob_Hazlewood@fws.gov

USFWS National Coordinator
Michael Green
Div. of Migratory Birds and State Programs
Pacific Region
911 NE 11" Ave
Portland, OR 97232
503-231-6164
Michael_Green@fws.gov

Qualifications and Training

The observer shall have a minimum of two field seasons of experience surveying
Peregrine Falcons. Refer to SOP #2, Training Observers.


mailto:Rob_Hazlewood@fws.gov
mailto:Michael_green@fws.gov
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VII. Operational Requirements

Annual Workload and Field Schedule

Peregrine Falcon surveys in the NCPN will generally begin the last full week of March
and extend to the first full week of August. This period coincides with the peak-breeding
activity of the species in the NCPN, and includes occasional second clutches. Inclement
weather will preclude the scheduling of site visits to specific annual dates. Monitoring
efforts may require 2-4 visits/territory in a season (up to four hours per visit). Surveys
can be accomplished by a single observer, although two observers are recommended for
efficiency (Craig and Enderson 2004). Time required at each site per season can vary
tremendously, depending on activity of the birds, from a few hours to a few days.

Time required for report generation will depend on amount of data and if a trend
assessment is included. Annual summary reports should require 1-2 weeks of effort, or
longer if it is a first-time report. Subsequent reports should take less time if they can
capitalize on the background information and format of the initial report. Trend
assessments will require more effort. The amount of time to conduct analyses will
depend on the skill level of the analyst. At least 3-4 weeks should be allocated for this
effort.

Facility and Equipment Needs

Office space with a computer will be needed, as well as equipment storage space. Table
1-1 in SOP #1, Before the Field Season, lists field equipment needs for a single observer.
If two or more observers work simultaneously, equipment requirements will increase
accordingly.

Startup Costs and Budget Considerations

Personnel expenses for field work are based on a single, seasonal biological science
technician, surveying an established study area with multiple territories. The decision to
survey in pairs or singly will depend on safety issues, available personnel, and funding.
The cost of the survey will depend on the size of the survey area and the number of
potential territories in the study area. Generally, one can expect to spend 2 days per
season per potential territory. This estimate does not include any pre-season preparation,
data analysis, data management, or report-writing time commitments. Because Peregrine
Falcon monitoring has been ongoing in most NCPN park units, startup cost for equipment
will be minimal (Table 1-1); they include the purchase of equipment and supplies listed
in SOP #1, as well as maintenance and or replacement of equipment shared among
multiple projects (e.g., GPS units, cameras).
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Table 1-1. Estimated annual costs for monitoring Peregrine Falcons.

Estimated Costs (assume GS-7 or 9) 1 Observer 2 Observers
Field Work (Salary) 6000 12000*
Field Work (Travel) 2500 3000
Data Management/Reporting (Salary) 4000 4000
Startup Equipment Costs 1000 1500
Annual equipment/supplies 500 500
Total 14000 21000

* second observer may be a volunteer

Procedure for Making Changes to and Archiving Previous Versions of the Protocol

The rationale for dividing a sampling protocol into a Protocol Narrative with supporting
SOPs is based on the following (from Peitz et al. 2002):

e The Protocol Narrative is a general overview of the protocol that gives the history
and justification for doing the work and an overview of the sampling methods, but
that does not provide all of the methodological details. The Protocol Narrative
will only be revised if major changes are made to the protocol.

e The SOPs, in contrast, are very specific step-by-step instructions for performing a
given task. They are expected to be revised more frequently than the protocol
narrative.

e When a SOP is revised, in most cases, it is not necessary to revise the Protocol
Narrative to reflect the specific changes made to the SOP.

e All versions of the Protocol Narrative and SOPs will be archived in a Protocol
Library.

The steps for changing the protocol (either the Protocol Narrative or the SOPSs) are
outlined in SOP #10, Revising the Protocol Narrative and SOPs. The Protocol Narrative
and all SOPs are labeled with version numbers, and include a Revision History Log.
Changes to either document type are to be accompanied by changes in version numbers;
version numbers and dates, the changes, reasons for the changes, and the author of the
changes are to be recorded in the Revision History Log. The updated version numbers
must be recorded in the Peregrine Falcon Master Version Table (see SOP #10) and
conveyed to the Data Manger for proper updating of the master version table database.
Older versions of the Protocol Narrative and SOPs must be archived in the NCPN
Peregrine Falcon Protocol Library
(X:\Archive\Monitoring_Archive\Peregrine_Falcon\Protocol_Library\).
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Appendix A
Monitoring Plan for the American Peregrine Falcon, A Species Recovered Under the

Endangered Species Act (2003). U.S. Fish and Wildlife Service, Division of Endangered
Species and Migratory Birds and State Programs, Pacific Region, Portland, OR. 53 pp.

Appendix A is located on the NCPN web site at:

http://www.nature.nps.gov/im/units/ncpn/bib library/peregrine/USFWS 2003 573851.pdf;

and on the World Wide Web at:

http://endangered.fws.gov/recovery/peregrine/plan2003.pdf.
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This Standard Operating Procedure (SOP) gives a brief description of preparation needs
prior to field monitoring of Peregrine Falcons in park units of the Northern Colorado
Plateau Network (NCPN). Prior to the field season each year, usually in early March,
observers should review the complete protocol, including SOPs. Review of Peregrine
Falcon identification by sight and sound, and knowledge of indicators of nesting behavior
(SOP #2) are especially important. All observers should follow the outlined field
schedule. All of the equipment and supplies listed in this SOP should be organized and
made ready for the field season.

I. General Preparation And Review
Procedures:

For territories sampled as part of the triennial USFWS Monitoring Program:

1. Contact the USFWS Regional Coordinator for changes to the protocol. Specifically,
you will need to determine:

a. If anew random sample of territories has been selected to monitor, and which of
these new sites, if any, occur within your park unit.

b. If the Rocky Mountain Region will conduct contaminant monitoring during this
sampling year (Regions selected for contaminant monitoring may change over the
course of the 13-year monitoring period), and if so, whether NPS personnel will
be expected to collect the samples.

c. If there have been any other changes to the protocol.
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For all known and potential territories in the study area:

1.

Review appropriate references on Peregrine Falcons, their biology and behavior, and
survey techniques for Peregrine Falcons.

Review available reports, notebooks, maps, and photographs from previous surveys
to become familiar with known territories and ledges used.

Review and be familiar with all fields on the Raptor Observation Record Card (see
SOP #5).

Review specific location information of all known Peregrine Falcon territories and
associated nest sites. This information includes latitude and longitude or UTM
coordinates, marked topographic quad maps, labeled photographs, sketches, or
written directions. Specific territory location data should be available from individual
park units; such information is not maintained by the USFWS.

Cade et al. (1996) includes photographs of known-aged Peregrine Falcon nestlings.
This document can be purchased from:

The Peregrine Fund

5668 West Flying Hawk Lane

Boise, Idaho 83709

Ph. 208-362-3716, Fax 208-362-2376
E-mail: mailto:tpf@peregrinefund.org

Scheduling Field Work

Procedures:

1.

Peregrine Falcon breeding surveys will begin no sooner than the last full week of
March and extend no later than the first full week of August, a period that includes
the courtship through nestling phases of the breeding cycle, including the possibility
of a second clutch should the first nest attempt fail. Inclement weather and slight
variations in timing of breeding due to seasonal weather patterns will preclude the
scheduling of surveys to specific annual dates. Sampling dates should be scheduled,
and logistics organized prior to the start of each field season.

Monitoring efforts within park units will require, at a minimum, one experienced
observer, making 3-4 visits to individual territories or to survey the study area over
the course of the breeding season. Time required per potential and known territories
will vary among territories. Work at some territories may be accomplished relatively
quickly, while others may require most of a day per visit.
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3. Field visits are scheduled to collect 3 main pieces of information: whether a territory
is occupied, where the nest ledge is located so that nest status can be more accurately
determined later, and whether (and how many if possible) young were successfully
produced. Unless alternate methods are agreed upon, this is best accomplished by
making three to four visits to known or potential nesting territories. Visits should be
scheduled as follows: the first visit should occur after both adults have arrived on the
territory and courtship display has begun; the second visit should be as soon as
possible after the assumed date of clutch completion; the third visit should be when
nestlings are between hatching and 32 days old (80% of fledging age).

The second and third visits are sometimes combined. The fourth visit is when nestlings
are 32 days or more in age (and fledging success is assumed). In northern latitudes where
the courtship period is minimal, only two visits are necessary.

I11. Organizing Supplies and Equipment
Procedures:

1. Equipment should be organized and made ready several weeks before the field
season. This allows time to make needed repairs and order equipment. Table 1-1
contains a list of field equipment needs for one observer. If two or more observers
work simultaneously then equipment needs will change accordingly. Copies of the
field data forms should be made on acid free, write-in-the-rain paper. All known,
existing latitude/longitude or UTM coordinates for the territories to be surveyed
should be entered into the GPS unit prior to the start of the field season (see SOP #3
for operation of GPS units).

Table 1-1. Field equipment list for Peregrine Falcon surveys.

Number Req. | Description

1 Field notebook

1 Photos of known-aged nestlings (Cade et al. 1996)
Raptor Observation Record and Eyrie Cards, USFWS data form if needed (see SOP
#5)

1 10X magnification binoculars’

1 High quality, portable spotting scope (15-40X zoom or 50x wide is most useful),
> 60mm objective lens preferable for better lighting'

1 Sturdy tripod which accepts interchangeable heads, preferably with “fluid”
adjustment aids for tracking flying birds’

1 Rangefinder (1000 m range) for recording distance of observation post to nest

1 GPS unit (or UTM coordinates), maps, sketches, directions, or photographs for
locating sites

1 Compass or topographic map for determining aspect of newly found nests
Appropriate outdoor gear (hat, insect repellent, sunscreen, first aid kit, folding
chair)

Craig and Enderson (2004)
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IV. Suggested Reference Manuals for Peregrine Falcon Surveys at NCPN Park
Units
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POPULATION MONITORING

The USFWS Monitoring Plan for the American Peregrine Falcon states in its Methods,
Section G. Monitoring Protocol, “Nest monitoring will be done... by observers familiar
with Peregrine nesting behavior.” The most essential component for the collection of
credible, high-quality survey data is well-trained and experienced observers. Individuals
who have demonstrated through experience, the ability to survey and work effectively
with Peregrine Falcons, should be selected for survey work.

This Standard Operating Procedure (SOP) describes in more detail the skills needed to
perform quality surveys, and offers references for gaining the background knowledge
upon which these skills are based. The successful application of this knowledge comes
with experience. For all of the following skills, inexperienced observers would benefit
from spending time in the field with experienced Peregrine Falcon observers. This
Northern Colorado Plateau Network (NCPN) protocol recommends that the main
observer in these surveys have a minimum of two field seasons experience surveying for
Peregrine Falcons. Additional training of other observers can be done in March at the
outset of courtship to avoid interfering with the formal schedule of visits, or possibly
during windows of opportunity throughout the field season.

I. Identification of Peregrine Falcons by Sight and Vocalization

Observers should be able to identify all raptor species in their area. In particular,
Peregrine Falcons can be confused with the Prairie Falcon (Falco mexicanus) (similar
shape and size), and a smaller falcon, the American Kestrel (Falco sparverius). Both of
these species nest throughout Peregrine Falcon habitat on the Colorado Plateau.
Individual Peregrine Falcons can occasionally be identified (although not positively)
based on facial color pattern, noting details of the helmet pattern (placement of narrow or
wide cheek stripes).



American Peregrine Falcon Monitoring Protocol — SOP #2, Version 1.00 — December 15, 2004 Page 2 of 5

This can be a useful way of noting when replacement and probable interruption of the
nesting sequence has occurred. Digital photographs taken with a spotting adapter provide
good records of individual facial patterns.

Procedures:

1. Observers should read a number of references on raptor identification from sources
such as Dunne et al. (1988) or Peterson’s Hawk Identification (Clark and Wheeler
1998). General bird identification guides (National Geographic 1987; Robbins et al.
1983) are also useful in learning to identify this species.

2. Tapes or CDs of the vocalizations of Peregrine Falcons, prairie falcons, and American
kestrels can be used to learn and distinguish vocalizations. Peregrine Falcons and
prairie falcons, however, will be difficult to distinguish by vocalization alone.

3. Slides or photographs of Peregrine Falcons and similar raptors are useful learning
tools.

4. Other suggested reference materials for raptor identification:

e Tapes or CDs of bird songs are produced by Cornell Laboratory of Ornithology’s
Library of Natural Sounds, and may be obtained from State Wildlife Agencies.

e National Audubon Society Interactive CD-ROM Guide to North American Birds.
This interactive CD-ROM is an excellent resource for learning calls, site ID and
background information on bird species.
(http://www.avar.org/alted/cbsc_national _40_0855.html).

e Bird slides of species likely to be encountered can be obtained from Cornell
Laboratory of Ornithology.
(http://www.birds.cornell.edu/Shop/VisualServices.html).

I1. ldentification of Behavioral Cues Indicating Breeding Stage for Peregrine
Falcons

Each phase of the Peregrine Falcon breeding cycle can be distinguished by different adult
behaviors. Identifying these behaviors correctly will be useful in determining the most
efficient timing of visits, and therefore, the final territory status. Differences observed in
vocalizations, aerial flight displays, destination of prey brought into the territory, and
visibility of one or both members of a pair can be used to determine breeding stage.
Observers will find good descriptions of Peregrine Falcon breeding behavior in Cade et
al. (1996), Stokes and Stokes (1988), White et al. (2002), Palmer (1988), and Craig and
Enderson (2004).

I11. Aging and Sexing Adult and Subadult Peregrine Falcons

Aging and sexing adult and subadult Peregrine Falcons requires careful observation,
knowledge of sex-specific behaviors, and experience. In general, observers should use
“Unknown” for age and sex unless they are very confident of their determination. Useful
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references on aging and sexing Peregrine Falcons include: Stokes and Stokes (1988),
White et al. (2002), Palmer (1988), Cade et al. (1996).

Procedures:

1. Aging Peregrine Falcons: Peregrine Falcons do not reach full adulthood until their
third year, until then they are called subadults. Occasionally, and rarely, one member
of a pair will be a subadult, so it is important, when possible, to ascertain age. Subtle
plumage characteristics and foot and cere coloration are the best means to distinguish
between these two ages. Observers should read the cited references for detailed
descriptions of plumage, cere and foot characteristics by age.

2. Sexing Peregrine Falcons: The female Peregrine Falcon is larger in size than the male
by about one-third. This size difference is apparent when both birds are observed
together in flight, but is often difficult to note when the birds are not together.
Behavior at the nest will be the best way to distinguish sex in adult Peregrine Falcons,
as all but the most experienced observers will find it difficult to identify the sex of a
lone peregrine away from the nest. Observers should read the cited references for
detailed descriptions of the difference between sexes in Peregrine Falcons.

IV. Locating the Active Nest

In the Southwestern United States, Peregrine Falcons typically nest in natural cavities
(potholes) and ledges on cliff faces. Deeper potholes or cavities are used in hotter
locations to provide shade. There are two steps to identifying the active nest site (i.e.,
cavity or ledge where eggs are laid). Initially, the territory is surveyed to find which cliff
face is being used in the current year, usually during the first visit. This first visit
determines territory occupancy. The next step is to pinpoint the exact nest site on the
cliff face. This is usually determined during the incubation or nestling phases by
sightings of the Peregrine Falcon entering the nest. These detections occur during
subsequent visits. During the early visits, the location of fresh Peregrine Falcon
whitewash (feces) can provide clues to help focus observation on specific areas of a cliff
when presence, absence, or specific area of use has not been determined yet.

Procedures:

1. Observers should review photographs of previously used Peregrine Falcon nest
ledges, well-used perches, as well as those of other raptor species known to nest in
the area. The concentration of whitewash will differ between well-used perches and
the active nest site. Active Peregrine Falcon nest ledges rarely have a lot of
whitewash, if any, early in the nesting season, but can sometimes be identified by a
few single, long streaks of whitewash. Well-used perches, in contrast, are thick with
whitewash. Note that whitewash from previous years will take on a yellowish hue.

2. Before the start of field season, observers can be taken to Peregrine Falcon and other
raptor nest sites occupied during the past season to develop their skills.
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3. If an experienced observer is paired with an inexperienced observer, this kind of field
knowledge can be transferred through the course of the field season.

CONTAMINANTS MONITORING

The USFWS Monitoring Plan for the American Peregrine Falcon focuses on population
monitoring, with a secondary emphasis on contaminant monitoring in a subset of the
Recovery Regions. Although the USFWS Plan outlines the protocol for contaminant
monitoring, provided in SOP #6, training of investigators is not addressed. Training for
contaminant monitoring involves obtaining permits, and competency in the more
complicated procedure of entering nests to band nestlings, collecting addled eggs and
collecting feather samples. At this time, no NCPN park units are required to do
contaminant monitoring, and future needs for this kind of data are typically met by teams
from outside agencies. Therefore, training for contaminant monitoring is not addressed
in this SOP.
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This Standard Operating Procedure (SOP) explains the procedures and considerations
that all observers should follow when collecting geospatial data or navigating to
locations. This SOP is written for recreational-grade GPS units such as those
manufactured by Garmin or Magellan. These units are far less expensive than mapping-
grade units (e.g., Trimble GeoExplorer), yet they are effective for obtaining point
information at a level of spatial accuracy that is required for this project. Recreational-
grade GPS units do not have the capability of a data dictionary for storing attribute
information with point locations.

This SOP assumes that each observer is familiar with the operation and function of the
GPS unit to be used for this project. This SOP is intended to complement, not replace, the
operations manual accompanying the GPS unit. Each observer should be familiar with
the use of their particular GPS unit before entering the field to collect data or navigate to
points.

This SOP does not require the use of a specific type or brand of GPS unit; however, the
unit is required to meet the minimum standards listed below. The Northern Colorado
Plateau Network (NCPN) primarily has used Garmin units, specifically, the eTrex, 11l
Plus, and 76 models. The procedures below provide project-specific guidelines that are
applicable to any recreation-grade unit. Attachment A contains detailed instructions
relating to the operation of the Garmin 76 model. GPS functions other than those
associated with this protocol are not explained in this document.
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Procedures:
1. The minimum GPS receiver standards for navigating and mapping are:

e Capable of storing date, time, and coordinates of features collected.

e Capable of exporting features collected to a format that can be used by GIS

e Capable of maintaining an EHE (Estimate of Horizontal Error) of less than or
equal to 12 meters. Maintaining an EHE (or EPE — Estimate of Positional Error)
of 12 meters or less meets the National Map Accuracy Standard.

e Capable of tracking a minimum of 4 satellites

e Capable of collecting real-time differentially-corrected positions (DGPS)

2. Required equipment

GPS unit

One set of extra batteries

Operation manual

Compass

Rangefinder

USGS 1:24,000-scale topographic map

Personal computer for downloading data from the GPS unit. DNR Garmin
(freeware, available at
http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions.html) should be
installed on the computer to facilitate the data download.

3. GPS Unit Setup before leaving the office (see Attachment A).
e Set GPS unit standards

Minimum GPS Receiver Settings Standards

Name Standard
Projection (displayed coordinates) UTM

Datum NAD 83
WAAS Enabled (on)

e Upload background data (MapSource)
e Upload existing waypoints to the GPS unit (if necessary)

4. Navigation to an existing location

If an existing Peregrine Falcon observation point is to be revisited, the observer can
relocate that point using the GPS unit. Navigation to the point is best accomplished by
using background maps that have been loaded onto the GPS unit, in addition to using
hard-copy USGS 1:24,000-scale topographic maps.
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e Select the waypoint you wish to navigate towards and follow the pointer
displayed on the unit.
e In order to navigate, the GPS unit must be moving

5. Collecting new location data

The observation point providing the best direct line of site to a nest must be recorded.
This waypoint is documented by recording UTM and Lat/Long coordinates. Also, the
bearing and distance to the nest site from this point is recorded.

e Take (or mark) a waypoint, and identify it with a unique ID that matches the
location identifier recorded on the field sheet. This ID will have a 3 digit nest
territory number and a one letter site number; e.g., 002A identifies the
observation location in territory 002, nest site A. The ID for a new nest site
this territory in a subsequent year would be 002B. Space permitting, the
NCPN recommends adding a GPS unit ID number to the end of the waypoint
ID (002A3 would indicate GPS unit “3” was used to mark the location).

e Record waypoint UTM coordinates that are displayed on the GPS unit on field
sheet.

e Use compass to determine bearing to nest site and record on field sheet.

e Record approximate distance from observation point to nest site. Use
rangefinder, or, if out of range, determine distance using topographic map.

6. Downloading Data from GPS unit (see Attachment A)

The data from the GPS unit are downloaded to a personal computer daily, or after each
field stint. Frequent, regular downloads will safeguard against any loss of data.

NCPN recommends the use of the DNR Garmin extension. This tool facilitates the
communication between ArcView and Garmin Brand GPS units by allowing users to
download and upload waypoints (and tracks) as text files, shapefiles and/or graphics.
DNR Garmin is freeware, and is available at
http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions.html )

e Connect the GPS unit to the personal computer using a USB or serial cable.

e Download GPS data (.txt files) into appropriate folders (Figure 3-1). Fields
required from a unit download are: ident (waypoint), lat, long, y_proj, x_proj,
comment, altitude, and model.

e Review the downloaded data for accuracy and completeness.

Text files are required as part of the download. GIS shapefiles can be created at the same
time. See Attachment A for additional information on shapefile creation. NCPN
recommends that during the field season, downloads be limited to text files with a single
set of GIS shapefiles created at the conclusion of the field season.
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Downloaded GPS text files will be appended to the Peregrine Falcon database at the time
of data entry (see SOP #7).

Data downloaded as text files.
Include the date as part of the
GPS_data TXT file name. Example:
PEFA_30Aug2004.txt

GPS_Unit_A

SHP Data converted to GIS format.
Include the date as part of the
file name. Example:
PEFA_30Aug2004.shp

Peregrine

TXT

GPS_Unit_B

SHP

All data downloaded as text
FINAL TXT files. Example:
PEFA_final_2004.txt

SHP All data files converted to GIS
format. Example:
PEFA_final_2004.shp

UPLOADS Location data to be
uploaded to GPS

WTQW

Figure 3-1. Recommended directory structure for data downloaded from GPS unit.
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Attachment A

ZOOM IN/OUT
Keys

ROCKER Key
NAV / MOB Key

POWER Key

QUIT Key \

PAGE Key

LCD Display
(with Backlight)

MENU Key ? -
ENTER Key B =

Built-in GPS
Antenna

This graphic demonstrates the keys of

a Garmin 76 GPS unit, and their functions.
These keys are referred to in the following
instructions.

1. To Connect GPS to Computer

o Either a serial or USB port cable will accompany the GPS unit. This is the cable
that connects the GPS receiver to your workstation computer, allowing the
uploading and downloading of waypoints.

e The serial or USB end of the cable attaches to your workstation computer. The
other cable end (below) inserts into the Garmin GPS unit (lift bottom of black flap
on the back of